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* l TITLE 

W 2 DISPLAY DEVICE WITH POWER 

3 INTERRUPTION DELAY FUNCTION 

4 CLAIM OF PRIORITY 

5 This application makes reference to, incorporates the same herein, and claims all benefits 

6 accruing under 35 U.S.C §119 from an application entitled Display Apparatus With Power 

7 Interruption Delay Function earlier filed in the Korean Industrial Property Office on 30 August 
"2 8 1996, and there duly assigned Serial No. 96-37143 by that Office. 

11) 

I 9 BACKGROUND OF THE INVENTION 

kJ 

B io Field of the Invention 

? 11 The present invention relates in general to a display device employing a cathode ray tube, 

5 1 2 and more particularly to a display device with a power interruption delay function, in which a power 

jjj 1 3 interruption delay charging circuit is provided to prevent a horizontal output transistor from being 

^ 1 4 damaged due to an instantaneous surge current generated when power supply is resumed under the 

is condition that a high voltage charged on a horizontal deflection coil and an S-correction capacitor 

16 is not sufficiently discharged after power interruption. 

1 7 Description of the Prior Art 

1 8 Generally, a horizontal deflection circuit is supplied with power from a power supply circuit 

19 and controlled in operation by a microcomputer. Such a horizontal deflection circuit is an essential 

20 component of a display device. 
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Generally, in a display device a power supply circuit is adapted to convert commercial 
alternating current (AC) input power into direct current (DC) power to supply desired voltages to 
the horizontal deflection circuit and a control unit incorporating a microcomputer. The 
microcomputeris adapted to control the operations ofthe horizontal deflection circuit and the power 
supply circuit. The horizontal deflection circuit is adapted to horizontally deflect electron beams 
emitted from a cathode ray tube. An exemplary horizontal deflection circuit may include a pulse 
width modulation (PWM) controller for generating a PWM signal under the control of the 
microcomputer, a current amplifier for amplifying current in response to the PWM signal from the 
PWM controller, a horizontal/vertical (H/V) processor for driving a horizontal driver under the 
control ofthe microcomputer, an H/V processor constant voltage circuit for supplying a constant 
voltage to the H/V processor to drive it, and a horizontal output circuit for supplying current to a 
horizontal deflection coil and an S-correction capacitor inresponse to output signals from the current 

amplifier and horizontal driver. 

The operation ofthe horizontal deflection circuit of the exemplary display device with the 

above-mentioned construction will hereinafter be described. 

When the display device is powered on, the PWM controller is operated under the control 

ofthe microcomputer to output the PWM signal to the current amplifier and a high voltage from the 

high voltage source is transferred to the horizontal deflection coil and the S-correction capacitor. 
Under the above condition, the H/V processor outputs a horizontal pulse signal of square 

wave to the horizontal driver under the control ofthe microcomputer. As a result, the high voltage 

charged on the horizontal deflection coil and S-correction capacitor is discharged to a ground voltage 

terminal. 
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Thereafter, when the square wave pulse signal from the H/V processor is changed from high 
to low in level, and the high voltage from the horizontal deflection coil and S-correction capacitor 

is no longer discharged. 

Then, the high voltage from the high voltage source is again transferred to the horizontal 
deflection coil and S-correction capacitor. Hence, the above-mentioned operation is repeated. 

Noticeably, the horizontal deflection coil is mounted to a neck portion of a display device 
so that electron beams can be deflected to the left or right according to a direction of current flowing 
through the coil. 

The S-correction capacitor applies a parabola voltage to the horizontal deflection coil to 
correct a linearity of center-to-left and right sides of a screen of the display device. The S-correction 
capacitor also performs a DC interruption function for preventing DC current from flowing to the 
horizontal deflection coil. 

If the power supply to the display device is interrupted during the operation of the display 
device, the H/V processor constant voltage circuit operates no longer due to interruption of the 
voltage. As a result, the H/V processor operates no longer, as well. 

As the H/V processor operates no longer, it outputs no pulse signal thereby causing the high 
voltage charged on the horizontal deflection coil and S-correction capacitor not to be discharged. 
As a result, a voltage of about +120 to 160 V remains. 

Under the above condition, if the power supply to the display device is resumed, the H/V 
processor constant voltage circuit is driven because of application of a voltage so as to operate the 
H/V processor, a high voltage with a very high peak value (about +1 .5 to 1 .8KV) is instantaneously 
generated. As a result, a surge current resulting from the instantaneous high voltage abruptly flows 
through a discharge loop damaging a portion of the horizontal output circuit. 
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If the horizontal output circuit is damaged, no horizontal deflection is performed on the 
screen of the display device, thereby causing a single line to be vertically drawn on the center of the 
screen. As a result, the user cannot recognize the information displayed on the screen. 

Further, the peripheral devices and circuits may successively be damaged due to a short- 
circuit resulting from the damage in the horizontal output circuit. 

SUMMARY OF THE INVENTION 

Therefore, the present invention has been made in view of the above problems, and it is an 
object of the present invention to provide a display device with a power interruption delay function, 
in which a power interruption delay charging circuit is provided to prevent a horizontal output 
transistor from being damaged due to an instantaneous surge current generated when power supply 
is resumed under the condition that a high voltage charged on a horizontal deflection coil and an S- 
correction capacitor is not sufficiently discharged after power interruption. 

In accordance with the present invention, the above and other objects can be accomplished 
by a provision of a display device with a power interruption delay function, comprising a pulse width 
modulation controller for generating a pulse width modulation signal under the control of a 
microcomputer; a current amplifier for amplifying current in response to the pulse width modulation 
signal from the pulse width modulation controller; an H/V processor for generating a square wave 
pulse signal under the control of the microcomputer; a horizontal driver for generating a drive pulse 
signal in response to the square wave pulse signal from the H/V processor; a horizontal deflection 
coil for horizontally deflecting electron beams; an S-correction capacitor connected in series to the 
horizontal deflection coil, for correcting a linearity of center-to-left and right sides of a screen; a 
horizontal output circuit for charging and discharging energy on the horizontal deflection coil and 
S-correction capacitor in response to an output signal from the current amplifier and the drive pulse 
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1 signal from the horizontal driver; an H/V processor constant voltage circuit for supplying a constant 

2 voltage to the H/V processor; and power interruption delay charging means for gradually lowering 

3 an input voltage to the H/V processor constant voltage circuit when power supply to the display 

4 device is interrupted. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

6 A more complete appreciation of the present invention, and many of the attendant 

7 advantages thereof, will become readily apparent as the same becomes better understood by 

8 reference to the following detailed description when considered in conjunction with the 

9 accompanying drawings in which like reference symbols indicate the same or similar components, 

10 wherein: 

1 1 Fig. 1 is a schematic block diagram illustrating the construction of a horizontal deflection 

1 2 circuit of a display device; 

13 Fig, 2 is a detailed circuit diagram of the horizontal deflection circuit of the display device 

14 in Fig. 1; 

15 Fig. 3 is a detailed circuit diagram illustrating the construction of a display device with a 

1 6 power interruption delay function in accordance with the principles of the present invention; 

17 Figs. 4a and 4b are waveform diagrams showing comparison between inputs to H/V 

18 processor constant voltage circuits in Figs. 2 and 3; and 

19 Figs. 5a and 5b are waveform diagrams showing comparison between outputs of H/V 

20 processors in Figs. 2 and 3. 
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Fig. 1 is a schematic block diagram illustrating the construction of a horizontal deflection 
circuit of a display device. In this drawing, the reference numeral 1 1 0 designates a microcomputer, 
120 designates a power supply circuit and 130 designates a horizontal deflection circuit. 

The power supply circuit 1 20 is adapted to convert commercial alternating current (AC) input 
power into direct current (DC) power to supply desired voltages to the horizontal deflection circuit 
1 30 and the microcomputer 1 10. 

The microcomputer 110 is adapted to control the operations of the horizontal deflection 
circuit 130 and power supply circuit 120. 

The horizontal deflection circuit 1 30 is adapted to horizontally deflect electron beams emitted 
from a cathode ray tube. 

The horizontal deflection circuit 130 includes a pulse width modulation (PWM) controller 

135 for generating a PWM signal under the control of the microcomputer 1 10, a current amplifier 

136 for amplifying current in response to the PWM signal from the PWM controller 135, an H/V 
processor 132 for driving a horizontal driver 133 under the control of the microcomputer 1 10, an 
H/V processor constant voltage circuit 1 3 1 for supplying a constant voltage to the H/V processor 1 32 
to drive it, and a horizontal output circuit 134 for supplying current to a horizontal deflection coil 
H-DY and an S-correction capacitor Cs in response to output signals from the current amplifier 1 36 
and horizontal driver 133. 

Fig. 2 is a detailed circuit diagram of the horizontal deflection circuit 130 of the display 
device in Fig. 1. As shown in this drawing, the current amplifier 136 includes a current 
amplification transformer Tl having primary and secondary coils, and a field effect transistor FET1 
having its gate terminal connected to the secondary coil of the current amplification transformer Tl . 
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1 The primary coil of the current amplification transformer T 1 has its one side connected to an output 

2 terminal of the PWM controller 135 through a capacitor and its other side connected to a ground 

3 voltage terminal. The field effect transistor FET1 also has its drain terminal connected to a high 

4 voltage source B+ and its source terminal connected in common to one side of the horizontal 

5 deflection coil H-DY and a collector terminal of a horizontal output transistor TR in the horizontal 

6 output circuit 1 34 through a pulse transformer PT. The other side of the horizontal deflection coil 

7 H-DY is connected to one side of the S-correction capacitor Cs, the other side of which is connected 

8 to the ground voltage terminal. 

9 The H/V processor constant voltage circuit 1 3 1 has its input terminal connected to a voltage 

I o source V 1 and its output terminal connected in common to an input terminal of the H/V processor 

II 1 32 and one side of a capacitor, the other side of which is connected to the ground voltage terminal. 

12 The horizontal driver 1 33 includes a field effect transistor FET2 having its gate terminal connected 

13 to an output terminal of the H/V processor 1 32 and its source terminal connected to the ground 

14 voltage terminal, and a horizontal drive transformer T2 having primary and secondary coils. The 

1 5 primary coil of the horizontal drive transformer T2 has its one side connected to a voltage source V2 

1 6 through a resistor and its other side connected to a drain terminal of the field effect transistor FET2. 
n The secondary coil of the horizontal drive transformer T2 has its one side connected to a base 

18 terminal of the horizontal output transistor TR in the horizontal output circuit 134, the emitter 

19 terminal of which is connected to the ground voltage terminal, and its other side connected to the 

20 ground voltage terminal. 

21 The operation of the horizontal deflection circuit 1 30 of the display device with the above- 

22 mentioned construction will hereinafter be described. 

23 When the display device is powered on, the PWM controller 135 is operated under the 

24 control of the microcomputer 1 1 0 to output the PWM signal to the current amplifier 136. In the 



-7- 



PATENT 
P54766 

1 current amplifier 1 36, the current amplification transformer Tl is excited in response to the PWM 

2 signal from the PWM controller 135 to drive the field effect transistor FET1 connected to the 

3 secondary coil thereof. As the field effect transistor FET1 is driven, a high voltage from the high 

4 voltage source B+ connected to the drain terminal of the transistor FET1 is transferred to the 

5 horizontal deflection coil H-DY and S-correction capacitor Cs through the pulse transformer PT to 

6 be charged thereon. 

7 Under the above condition, the H/V processor 132 outputs a horizontal pulse signal of square 

8 wave to the horizontal driver 133 under the control of the microcomputer 110. In the horizontal 

9 driver 1 33, the field effect transistor FET2 is turned on when the square wave pulse signal from the 
.0 H/V processor 132 is high in level, to excite the horizontal drive transformer T2. As a result, a 

1 1 voltage is induced in the secondary coil of the horizontal drive transformer T2, thereby causing the 

12 horizontal output transistor TR in the horizontal output circuit 134 to be turned on. As the horizontal 

13 output transistor TR is turned on, it discharges the high voltage charged on the horizontal deflection 

1 4 coil H-DY and S-correction capacitor Cs to the ground voltage terminal therethrough. 

1 5 Thereafter, when the square wave pulse signal from the H/V processor 1 32 is changed from 

16 high to low in level, the field effect transistor FET2 and the horizontal output transistor TR are 

1 7 successively turned off. As a result, the high voltage from the horizontal deflection coil H-DY and 

1 8 S-correction capacitor Cs is no longer discharged. 

1 9 Then, the high voltage from the high voltage source B+ is again transferred to the horizontal 

20 deflection coil H-DY and S-correction capacitor Cs through the field effect transistor FET1 and 

21 pulse transformer PT in the current amplifier 136 to be charged thereon. Hence, the above- 

22 mentioned operation is repeated. 
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Noticeably, the horizontal deflection coil H-DY is mounted to a neck portion (not shown) 
of the display device so that electron beams emitted from the cathode ray tube can be deflected to 
the left or right according to a direction of current flowing through the coil H-DY. 

The S-correction capacitor Cs applies a parabola voltage to the horizontal deflection coil H- 
DY to correct a linearity of center-to-left and right sides of a screen of the display device. The S- 
correction capacitor Cs also performs a DC interruption function for preventing DC current from 
flowing to the horizontal deflection coil H-DY. 

If the power supply to the display device is interrupted during the operation of the display 
device, the H/V processor constant voltage circuit 131 operates no longer due to interruption of the 
voltage VI as shown in Fig. 4a. As a result, the H/V processor 132 operates no longer, as well. 

As the H/V processor 132 no longer operates, it outputs no pulse signal as shown in Fig. 5 a, 
thereby causing the high voltage charged on the horizontal deflection coil H-DY and S-correction 
capacitor Cs not to be discharged. As a result, a voltage of about +120 to 160V remains at a node 
A of the collector terminal of the horizontal output transistor TR. 

Under the above condition, if the power supply to the display device is resumed, the H/V 
processor constant voltage circuit 131 is driven because of application of the voltage VI, so as to 
operate the H/V processor 132. As a result, the horizontal output transistor TR is operated. 

At this time, a high voltage with a very high peak value (about +1.5 to 1.8KV) is 
instantaneously generated at the collector terminal of the horizontal output transistor TR. As a 
result, a surge current resulting from the instantaneous high voltage abruptly flows through a 
discharge loop including the horizontal output transistor TR, thereby causing the horizontal output 
transistor TR to be damaged. 

If the horizontal output transistor TR in the horizontal output circuit 134 is damaged, no 
horizontal deflection is performed on the screen of the display device, thereby causing a single line 
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to be vertically drawn on the center of the screen. As a result, the user cannot recognize the 
information displayed on the screen. 

Further, the peripheral devices and circuits may successively be damaged due to a short- 
circuit resulting from the damage in the horizontal output transistor TR. 

Fig. 3 is a detailed circuit diagram illustrating the construction of a display device with a 
power interruption delay function in accordance with the present invention. The construction of this 
drawing is the same as that of Fig. 2, with the exception that a power interruption delay charging 
circuit 370 is provided according to the present invention. Therefore, like reference numerals 
designate like parts and a detailed description thereof will thus be omitted. 

In the display device of Fig. 2, the voltage source VI is connected directly to the input 
terminal of the H/V processor constant voltage circuit 131. However, in the display device of Fig. 
3, the voltage source VI is connected to the input terminal of the H/V processor constant voltage 
circuit 131 through the power interruption delay charging circuit 370. 

The power interruption delay charging circuit 370 includes a reverse voltage prevention 
diode Dl having its anode connected to the voltage source VI and its cathode connected to the input 
terminal of the H/V processor constant voltage circuit 13 1, and a polarity capacitor CI having its 
positive pole connected to a connection point of the cathode of the reverse voltage prevention diode 
Dl and the input terminal of the H/V processor constant voltage circuit 131 and its negative pole 
connected to the ground voltage terminal. 

The operation of the display device with the above-mentioned construction in accordance 
with the present invention will hereinafter be described in detail. 

When the display device is powered on, the high voltage from the high voltage source B+ 
is charged on the horizontal deflection coil H-DY and S-correction capacitor Cs through the field 
effect transistor FET1 and pulse transformer PT in the current amplifier 136 and then discharged 
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through the discharge loop including the horizontal output transistor TR in the horizontal output 
circuit 134. Such charging and discharging operations are repeated as stated previously with 
reference to Fig. 2. 

If the power supply to the display device is interrupted during the operation of the display 
device, the voltage supply to the H/V processor constant voltage circuit 1 3 1 is at once stopped in the 
display device of Fig. 2, as shown in Fig. 4a. However, according to the present invention, a 
voltage, charged on the polarity capacitor CI during the power supply, is applied to the input 
terminal of the H/V processor constant voltage circuit 131, as shown in Fig. 4b, while it is 
discharged. As a result, the H/V processor constant voltage circuit 131 does not immediately stop 
the voltage supply to the H/V processor 132. 

Noticeably, the reverse voltage prevention diode Dl is connected in series between the 
voltage source VI and the H/V processor constant voltage circuit 131 to protect the power supply 
circuit by allowing the voltage charged on the polarity capacitor CI not to be discharged to the 
voltage source V 1 at the power interruption state. 

Because the voltage charged on the polarity capacitor CI is continuously applied to the H/V 
processor constant voltage circuit 1 3 1 until it is completely discharged, the voltage supply to the H/V 
processor 132 is not interrupted immediately. Therefore, the H/V processor 132 outputs the 
horizontal pulse signal continuously for a predetermined time period, as shown in Fig. 5b. 

The continuous pulse output time of the H/V processor 132 is determined according to a 
discharge time of the polarity capacitor C 1 . As a result, the continuous pulse output time of the H/V 
processor 132 can be varied by adjusting the discharge time of the polarity capacitor CI. 

While the output pulse from the H/V processor 132 maintains such a high voltage level as 
to continuously drive the field effect transistor FET2 in the horizontal driver 133, the horizontal 
drive transformer T2 continues to be excited to induce a voltage in its secondary coil, thereby 
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causing the horizontal output transistor TR in the horizontal output circuit 1 34 to remain at its driven 
state. Hence, the high voltage charged on the horizontal deflection coil H-DY and S-correction 
capacitor Cs can be sufficiently discharged. Namely, the discharge time of the high voltage charged 
on the horizontal deflection coil H-DY and S-correction capacitor Cs is sufficient. 

As apparent from the above description, according to the present invention, the power 
interruption delay charging circuit is provided at the input terminal of the H/V processor constant 
voltage circuit in the display device. The power interruption delay charging circuit can prevent the 
horizontal output transistor from being damaged due to an instantaneous surge current when power 
supply is resumed after power interruption. Further, the power interruption delay charging circuit 
can prevent the peripheral devices and circuits from being successively damaged due to damage in 
the horizontal output transistor. 

Although the preferred embodiments of the present invention have been disclosed for 
illustrative purposes, those skilled in the art will appreciate that various modifications, additions and 
substitutions are possible, without departing from the scope and spirit of the invention as disclosed 
in the accompanying claims. 
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WHAT IS CLAIMED IS: 

1 . A display device with a power interruption delay function, comprising: 

a pulse width modulation controller for generating a pulse width modulation signal under the 

control of a microcomputer; 

a current amplifier for amplifying current in response to the pulse width modulation signal 
from said pulse width modulation controller; 

a horizontal/vertical processor for generating a square wave pulse signal under the control 

of said microcomputer; 

a horizontal driver for generating a drive pulse signal in response to the square wave pulse 
signal from said horizontal/vertical processor; 

a horizontal deflection coil for horizontally deflecting electron beams generated in said 

display device; 

a S-correction capacitor connected in series between said horizontal deflection coil and a 
ground terminal, for correcting a linearity of center-to-left and right sides of a screen; 

a horizontal output circuit for charging and discharging energy on said horizontal deflection 
coil and said S-correction capacitor in response to an output signal from said current amplifier and 
said drive pulse signal from said horizontal driver; 

a horizontal/vertical processor constant voltage circuit for supplying a constant voltage to 
said horizontal/vertical processor in response to an input voltage; and 

power interruption delay charging means for gradually lowering said input voltage to said 
horizontal/vertical processor constant voltage circuit when power supplied to said display device is 
interrupted. 
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1 2. The display device as set forth in claim 1, wherein said power interruption delay 

2 charging means includes: 

3 a polarity capacitor for performing a charging operation when power is supplied to said 

4 display device and a discharging operation when the power supplied to said display device is 

5 interrupted; and 

6 a diode connected to said polarity capacitor, for preventing a voltage charged on said polarity 

7 capacitor from being discharged to a power supply circuit when the power supplied to the display 

8 device is interrupted. 

1 3. A display device with a power interruption delay function, comprising: 

2 a power supply circuit for converting a received commercial alternating current power into 

3 a direct current input voltage; 

4 a horizontal deflection circuit under the control of a microcomputer, receiving said direct 

5 current input voltage, for horizontally deflecting electron beams generated in said display device; 

6 and 

7 power interruption delay charging means for gradually lowering said direct current input 

8 voltage received by said horizontal deflection circuit when said alternating current power supplied 

9 to said power supply circuit is interrupted, said power interruption delay charging means comprising: 
i o a polarity capacitor for performing a charging operation when said alternating 

1 , current power is supplied and a discharging operation when said alternating current 

12 power is interrupted; and 

13 a diode connected to said polarity capacitor, for preventing a voltage charged 

14 on said polarity capacitor from being discharged to said power supply circuit when 

1 5 said alternating current power is interrupted. 
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4. The display device as set forth in claim 3, wherein said horizontal deflection circuit 
comprises: 

a pulse width modulation controller for generating a pulse width modulation signal under the 
control of said microcomputer; 

a current amplifier for amplifying current in response to said pulse width modulation signal 
generated by said pulse width modulation controller; 

a horizontal/vertical processor for generating a square wave pulse signal under the control 
of said microcomputer; 

a horizontal driver for generating a drive pulse signal in response to the square wave pulse 
signal from said horizontal/vertical processor; 

a horizontal deflection coil for horizontally deflecting said electron beams; 

a S-correction capacitor connected in series between said horizontal deflection coil and a 
ground terminal, for correcting a linearity of center-to-left and right sides of a screen; 

a horizontal output circuit for charging and discharging energy on said horizontal deflection 
coil and said S-correction capacitor in response to an output signal from said current amplifier and 
said drive pulse signal from said horizontal driver; and 

a horizontal/vertical processor constant voltage circuit for supplying a constant voltage to 
said horizontal/vertical processor in response to said direct current input voltage, said direct current 
input voltage being received through said power interruption delay charging means. 

5. The display device as set forth in claim 4, wherein said current amplifier comprises: 
a current amplification transformer having a primary coil and a secondary coil; 
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a field effect transistor having its gate terminal connected to one terminal of said secondary 

coil; 

one terminal of said primary coil being connected to an output terminal of said pulse width 
modulation controller through a capacitor and another terminal of said primary coil being connected 
to said ground terminal; 

said field effect transistor having a drain terminal connected to a high voltage source and a 
source terminal connected in common to a second terminal of said secondary coil and one side of 
a pulse transformer; 

said pulse transformer having a second side connected to one side of said horizontal 
deflection coil; 

a first diode connected between said source terminal and said drain terminal; and 
a second diode connected between said second terminal of said secondary coil and said 
ground terminal. 

6. The display device as set forth in claim 5, wherein said horizontal output circuit 
comprises a horizontal output transistor having a collector terminal connected in common to said 
second side of said pulse transformer and said one side of said horizontal deflection coil, an emitter 
terminal connected to said S-correction capacitor and said ground terminal, and a base terminal 
connected to an output terminal of said horizontal driver for receiving said drive pulse signal. 

7. The display device as set forth in claim 6, wherein said horizontal driver comprises: 
a second field effect transistor having a gate terminal connected to receive said square wave 

pulse signal from said horizontal/vertical processor, a source terminal connected to said ground 
terminal, and a drain terminal; 
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a horizontal drive transformer having a primary coil and a secondary coil, said primary coil 
having one terminal connected to a voltage source through a resistor and a second terminal 
connected to said drain terminal of said second field effect transistor; and 

said secondary coil of said horizontal drive transformer having one side connected to said 
base terminal of said horizontal output transistor and a second side connected to said ground 
terminal. 
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ABSTRACT OF THE DISCLOSURE 

A display device with a power interruption delay function, comprising a power interruption 
delay charging circuit for gradually lowering an input voltage to an horizontal/vertical processor 
constant voltage circuit when power supply to the display device is interrupted. According to the 
present invention, when power supply is resumed under the condition that a high voltage charged 
on a horizontal deflection coil and an S-correction capacitor is not sufficiently discharged after 
power interruption, the power interruption delay charging circuit can prevent a horizontal output 
transistor from being damaged due to an instantaneous surge current resulting from the high voltage 
being not discharged. 
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For: DISPLAY DEVICE WITH POWER INTERRUPTION DELAY FUNCTION 

TRANSMITTAL OF DECLARATION 

The Assistant Commissioner 
for Patents 

Washington, DC 20231 
Sir: 

This transmittal accompanies an original Declaration for the above-referenced application. 



Respectfully submitted, 



/ 




Robert E. Bushnell, 
Attorney for the Applicant 
Registration No.: 27,774 



Suite 425, 1511 "K" Street, N.W. 
Washington, D.C. 20005 
(202) 638-5740 



Folio: P54766 
Date: 09/02/97 
I.D.: REB/kt 
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DECLARATION DocketNa -^™- 

AS A BELOW NAMED INVENTOR, I hereby dcclaie to: 

Mv residence poet Offoa sddrcfiB and atizemhip afo ac gWtlci W*l to my oam«, 

IbdU^P Th«I Jmtoc orijlwU. ta »d * or an origin^ fol uxi joif* invito ( ^fW «** W»0. <* "*J«* 

tun*; Which ia ciwmal and far which * r>'«*nl u Bought on th» ittV«itfl«i entMed: 

title: DISPLAY DEVICE WITH POWER INTERRUPTION DELAY FUNCTION 

ifcp «pflcific*ioQ Of^hich i&hcr » attached hwrtd Of <xh««3M Mceompanic- dtifi fedmn. or: 

□ «u is iJl" U.S. ?.icil & Tk«ifoi™k Office on _ _ and signed Swk] No ■ 

C cad (tfa&fkgbk) vu UBfifided OO 



I benby m that I hme revtowd «nd underHmd die cotton* of ft* above-identified apefltfleMioo. webdins ih. daitne, u ""ended by any 
, 'lw™d » rtwve I iclaio^lodgsihe duty 10 disclose iirfomuuon ^hicS U material ta paawabiliry snd to die aammdioii of A- epphcitira m 

ofttytaLvpfoW tbrp-mt or tavernor'. or S36SM of any PCT Im^o^l ***** ********* «m f «™by «bcr than 
^ato^UTSw trails Swot provMonal .ypUctfonW. b^ow andhivo el*, identified bttov any fbragn apportions for paw. or 
invent. certif/aiB hi-kg a flint date befcro that of the applicaton on which priority is elanad: Oatoedi 
a -n M/<TO ; X2SEA fflrtwwHIM ■ ., *MX1 Vol ] 



0pptt#uto* Number) 



(Count*?) (D*y/to>»tlrtfarjn*d) 



(Cffumry) ptf/Umikftar filed) 



Yea( ] NpI ] 
Ywt ] No I 1 



I faocfay cilia, fh- benefit under Title 33, UJ. Code. SIM, of toy United Suit. ap ? 1le«k.D00. or &W5 W of any PCT fa*M*»~t wlfcatfan 
de.Un.tlnt die Untad S«w^ Iwed belo* and. War u the subject nw of each of fte clilmi of this wlfertion I, not dittoed mlhc pnorUrUwd Sut* 
o rSto-L«l -prdicerionco fa the bHtmet provided by iho fint paragraph af Title 35, VS. Cod.. |U2. 1 wknowledgp Ae duty todudose infbftnaaon 
^toia^^W « *W in TBI* 37. TteCo* of tog»l«iioi«. « 1.56(0 b~™* W«51-bfc b«««n Ihc filing *«W of Ac pnor »pph«t»a 

tai The omioMl or PCT tecrnidotifll filing d»m of ihi* *pplic«tlan: 



{Apptirdtim Serial Na.) 



(fBbig Bait) {STATUS: fatmU, ptnUng, <&U&*t$ 



(AppUc*i\<xi Strtii Ma.) pOnsD*^ " (STATUS: ptteittd, pending, &**m*> 

I haioby revoke pteVixuly gnnud po»w of «HocBey end ^.point d» fyi^iog »Bon«*»: Koben E- BodindU Fcg. Ko. 37,774, »»4 Michel 

StoS co»ina»im^trL reunUe or r^^inari™ ^liolion, With fall po^cr of woiwncnt and u*h frfl power to sub.tto U Uf ot ^ 

ottwy <* *nd M> rac*iVB «11 p««n« which may Umc thereon, «n<l requott that nil comwpoodenoe be •ddrcsBcd to: 

Robert E. Bushnell, 

A«Dmey-aU.aw 

Suite 425, ISTtK'&rwtN.W. Payor No. 00M39 

W«ehIngtori«DA 2000S-1401 . Aw Coda; 202-838-5740 

THEREBY DECLARE th/ft nil MJeaenu BlBiiohcMin of my °*n Imowlcdgc mi: nw> snd tfaa t »U stnteiwnn iwb on Ln&tmaUon and belief are bolfc-sd to bo 
aa^BHtter to Uww mtomcttui «ie iwde «fli ita faovrUdg* th« *aifld ft].. »»d the lifco « mide «epunbh«ble by fine or i^rUonmont. 

ocboA. 11001 ofTido IS VS. Code and An audi vilHbt «•« «t»wn=ms m.y jeopanlize the validiry of the .poUetnot or «iy patent ia«ed &««n. 

FULL NAME OF FIRST OR SOLE INVENTOR: nFTTN-WOO PAttK CfciMnahio; (SEE* 

- - ■ v ^ «A- <?-*■ — ' , »- **r^""" - 

KAndcnw A Port Ofl&»Atilxw; «72-21 Woomanl-dong, Wdal-^ Suwon-ciiy, KyuiA^ao. Korea 



POLL NAME OF SBCOOT JOINT INVENTOR.^ . ; Citizenship r. 

X^txcz 



FULL NAME OF THIRD JOINT INVENTOR: , — 

KrwvJrtu^ As Povl Otfloo Addeetf : 

FUI-L NAMH OF FOURTH JOINT INVENTOR: Cfciz«n«h^ 

, . Daps: 



